The EMBO Journal (2010) 29, 1625-1626. doi:10.1038/emboj.2010.78 Balancing the flow of organelles and molecular complexes to and from the cell periphery is very important, and this is especially true for neurons, which are an extreme example of polarised cells. Neurons need to precisely regulate anterograde and retrograde transport of many cargoes such as mRNA, mitochondria and signalling molecules in time and space. Hence, there is a great deal of interest in identifying adaptor proteins controlling the association of molecular motors with different cargoes. One such class of adaptors is the Bicaudal-D (BICD) protein family. This issue of the EMBO Journal presents a study by Schlager et al, which describes two new members of the BICD family, Bicaudal-D-related protein-1 and 2 (BICDR-1 and BICDR-2), and identifies an essential role for BICDR-1 in neurons.
Bicaudal-D (BICD) (meaning 'two tails') was first identified in Drosophila and named after the striking phenotype of its mutant, where embryos have an anterior-to-posterior transformation. BICD is an adaptor for dynein-dependent transport along microtubules. Only one BICD gene is present in invertebrates, whereas in mammals there are two, BICD1 and BICD2. In Drosophila, BICD is in a complex with Egalitarian (Egl) and has an essential role in dynein-mediated transport of mRNAs during oogenesis and early embryonic development (Bullock and Ish-Horowicz, 2001; Bullock, 2007) . Both mammalian BICDs interact with the dynein-dynactin motor complex and the small GTPase Rab6 (Hoogenraad et al, 2001) , and have been implicated in the dynein-dependent Golgi-to-ER transport of Rab6-positive vesicles (Matanis et al, 2002) . BICD2 also has a role in the kinesin-1-mediated This recent study by Schlager et al (2010) identifies two novel Bicaudal-D-related genes, BICDR-1 and BICDR-2. BICDR-1 is conserved in vertebrates and its expression is restricted to the developing brain, eye, dorsal root ganglia and kidney. BICDR-1 binds to cytoplasmic dynein and is associated with the centrosome; it also directly interacts with Rab6 determining a pericentrosomal localisation of Rab6-positive vesicles. Importantly, BICDR-1 regulates the recruitment and/or activity of the anterograde kinesin motor Kif1C. As a consequence, its overexpression perturbs neurite extension in hippocampal neurons, phenocopying Rab6 silencing and p50 overexpression. Taken together, these observations suggest that BICDR-1 has non-redundant roles in neurons by regulating the trafficking of Rab6-positive secretory vesicles and localising them at the cell centre. The resulting perinuclear trapping of this secretory compartment might prevent the secretion of important factors required for neurite extension. By contrast, BICD2-and Rab6-positive vesicles are transported towards the cell periphery (Grigoriev et al, 2007) , suggesting that BICDR-1 and BICD2 might compete with one another in maintaining the balance between anterograde and retrograde transport of specific cargoes.
These findings elucidate an exciting role for a new member of the BICD family in the regulation of intracellular trafficking in polarised cells, and show a reciprocal relationship between its levels of expression and neurite extension. This is the first function ascribed to any of the known BICD related proteins, suggesting that BICDR-1 and classical BICDs may function together to maintain essential aspects of nervous system development. Importantly, BICD1 is involved in microtubule anchorage at the centrosome and recruits ninein (Fumoto et al, 2006) , which is crucial for centrosome homeostasis. It is intriguing that both BICD1 and BICDR-1 are both closely associated with centrosomes, which are fundamental for asymmetric cell division and radial glia migration during neurogenesis (Wang et al, 2009) .
In addition, recent evidence suggests that BICD proteins control not only secretion but also endocytosis. Indeed, BICD1 has been implicated in clathrin-and dynamin-dependent uptake of activated PAR1 receptor (Swift et al, 2010 ; Figure 1 ). A recent paper by Li et al (2010) has also suggested a new role for BicD in synaptic vesicle recycling through transport of free clathrin back to the plasma membrane in Drosophila neurons. It remains to be determined whether BICDRs have a similar function in the context of endocytosis.
On the basis of these findings, BICD family members seem to have pleiotrophic roles in intracellular trafficking in distinct organisms. It is still unclear whether the function of BICD in mRNA localisation is conserved in mammalian cells, and how different BICDs are orchestrated to ensure correct development and cell homeostasis. In this regard, assessing the expression pattern of BICDs during development and their relative expression levels would greatly enhance our understanding of the interplay between the members of the BICD family, and help us to build up better models of the spatio-temporal control of molecular motors in neurons and other cells.
